Abstract-Initially, a contact between a rigid rough surface and a homogeneous elastic half-space without taking into account the mutual influence of microasperities is considered. To determine the dependence of the density of gaps in the joint on dimensionless the force elastic geometrical parameter, the discrete roughness model presented by microasperities in the form of equal spherical segments with the height distribution corresponding to the bearing profile curve of the real surface is used. To determine the volume of intercontact space, the volumes of gaps attributable to the single contacting or noncontacting asperities are determined. In this case the equations describing the sections of surfaces of contacting or noncontacting asperities and the half-space under load are used. Then we consider a contact between a rigid rough surface and a layered half-space consisted of the coating with thickness δ1 and the substrate. By using the stiffness model of a layered half-space, the elastic characteristic are determined for every contacting asperity. The system of transcendental equations which allow to determine the dependence of the density of gaps in case of contact through coating layer on the roughness parameters, material properties, coating thickness and applied load is given. The characteristic curves showing the dependence of the density of gaps in the joint for different coating thickness are given.
INTRODUCTION
A promising way to increase seals and friction joints' operational factors is the surfacing polymeric covering on their work surfaces anti-frictional films. Operation experiment has shown that the sealing ability antifriction properties are determined not only by the properties, but also the thickness of the coating material [1] . Long experience of the authors in improving the methods of calculation of tightness of joints show that the density of gaps and in the seal junction and the relative contact area are the critical characteristics. The influence of coating thickness on the relative area for different types of contact is considered in [2, 3] . At the same time, there are no data of the influence of coating thickness on the density of gaps in the joint. It has defined the purpose of the present paper.
II. CONTACT BETWEEN A ROUGH SURFACE AND A HOMOGENEOUS ELASTIC HALF-SPACE
We use the discrete model of a rough surface, in which microasperities are presented by identical spherical segments with the distribution of segments' peaks on height corresponds to the bearing profile curve of the real surface [4] . To describe the distribution of the reference curve is used incomplete beta function: 
Where p R , q R , max R are height roughness parameters according to ISO 4281/1-1997.
In this case, the density of the asperities distribution on height function is
Where s ε is determined from the condition
is the height of a spherical segment, 
Where c a is the radius of the base of the spherical segment.
The problem of the density of gaps upon contact between a rigid rough surface and a half-space was considered in [5] . As it follows from [5] , to find the volume of intercontact space it is necessary to determine the volume of gaps attributable to the single contacting or noncontacting asperities as Where 10 z and 20 z are the equations describing the surfaces of noncontacting asperities and a half-space; r z 1 and r z 2 are the equations describing the surfaces of contacting asperities and a half-space.
Then the total volume of intercontact space in the joint can be written as
And the corresponding density of gaps can be written as ( )
Let us define the equations describing the surface asperities and a half-space included in Eq. (7). Fig. 1 shows the schematic illustration of a contact of a single asperity. The index 1 refers to an asperity, the index 2 refers to a half-space.
Initially the equation of i-th asperity's section can be written as 
The equation of a half-space is 0 20 = z , it is held also for a noncontacting asperity.
If the displacement of an asperity is equal u < ε , then contact between it and a half-space does not occur. Then, for a noncontacting asperity we can write max 2 2 max 10
If the displacement of an asperity is equal u > ε , then contact between it and a half-space occurs. Then, for a contacting asperity we can write 
Where 0 p and m p are the maximum pressure and the average contact area.
According to [12] , the displacement of a half-space depending on the load of the form (11) (15)
From [2] for elastic contact, we have
Integrating Eq. (5) with taking into account sections of contacting and noncontacting asperities and a half-space, we have 
Given that
. (20) III. THE ELASTIC CHARACTERISTIC OF A LAYERED HALF-
SPACE
Let us consider a layered elastic half-space consisting of coating with thickness δ 1 , the elastic characteristics ν 1 and E 1 and the substrate with the elastic characteristics ν 0 and E 0 . Using the stiffness model of a layered half-space, the authors [3, 7] determined its reduced elastic characteristic depending on the coating thickness and elastic constants of the substrate and the coating. For the reduced modulus of elasticity, it is obtained that 1 * 1 * 01
( ) ( ) ( ) 
.
To determine ( ) (23)
The number of iterations depends on the assumed accuracy. In the case of contact between a smooth rigid sphere and a layered half-space convergence of bodies, the contact radius and the maximum pressure are defined by equations In case of contact between a rigid rough surface with a layered elastic half-space it should be taking into account that according to the Eqs. (24) and (26) 
